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Jean-Stephane Valla, MD, Nice, FranceCongenital bronchial atresia or stenosis (CBAS) is a benign
bronchopulmonary anomaly characterized by blindly termi-
nating or significantly stenosed segmental or lobar bronchus,
hyperinflation of the adjacent lung parenchyma, and mucus-
filled bronchocele.1 CBAS is usually diagnosed in the
second or third decade of life; neonatal presentation is ex-
tremely rare.2 Prenatal diagnosis remains difficult.3 In this
article, we describe the clinical features, radiologic findings,
and surgical treatment of 4 cases of CBAS presented as lung
malformation in prenatal (3 cases) or postnatal investigation.FIGURE 1. Plain anteroposterior chest radiograph after birth (Case 1)
demonstrated hyperinflation of the large right lung and mediastinal shift
to the left.Case Reports
Case 1
A white boy was delivered vaginally at 40 weeks of
gestation with a birth weight of 3230 g and Apgar scores
of 10/10. Massive enlargement of the right lung and a medi-
astinal shift to the left was detected on routine ultrasound at
22 weeks of gestation. However, the size of the right lung
gradually decreased during the pregnancy, and the medias-
tinal shift resolved. The mother had had a medical treatment
for malaria in the first trimester of pregnancy.
The babywas placed on a respirator a few hours after birth
because of respiratory distress. A chest radiograph after
birth demonstrated a distended right lung and a mediastinal
shift to the left (Figure 1). Enlargement and hyperlucency of
the right lung were gradually progressing. A flexible bron-
choscopy showed a severe juxtacarinal right main bronchus
stenosis. Spiral chest computed tomography with multipla-
nar reconstruction confirmed the bronchoscopic findings
(Figure 2, A): the right main bronchus stenosis was 5 mm
long, with a diameter of 0.8 to 1mm (Figure 3). Scintigraphy
demonstrated markedly decreased ventilation and perfusion
of the affected lung (18% and 15%, respectively).
The child was dismissed from the hospital after stabiliza-
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The Journal of Thoracic and Caderwent bronchoplasty at 8½ months of age through
a transaxillary thoracotomy. The exposure of the anterior
surface of the carina and right main bronchus was then com-
pleted after selective intubation of the left bronchus.A resec-
tion of the stenotic segment and a tension-free anastomosis
with interrupted sutures (Vicryl 5/0) were performed
(Figure 4). An intraoperative bronchoscopy confirmed the
patency of the anastomosis (Figure 2, B). The child was
extubated in the operating room.
The resected specimen showed that the central part of the
right main bronchus was markedly stenotic, fibrotic, and in-
flamed. The postoperative course was uneventful. The size
of the right lung gradually decreased, and the mediastinal
shift resolved during the 15-month follow-up period. Scin-
tigraphy demonstrated markedly improved ventilation and
perfusion of the affected lung (54% and 40%, respectively).Case 2
Amale newborn was referred because a right intrapulmo-
narymass was revealed on routine ultrasound at 22 weeks of
gestation. A bronchopulmonary sequestration was sus-
pected. The presence of the mass was confirmed by a post-
natal chest radiograph and computerized tomography.
Three-dimensional computed tomography demonstratedrdiovascular Surgery c Volume 141, Number 1 e11
FIGURE 2. Preoperative (A) and postoperative (B) bronchoscopic views of the stenotic right main stem bronchus.
Brief Clinical Reportshyperinflation of the middle lobe, no systemic vascular sup-
ply, and an associated extrapulmonary anomaly, namely,
a horseshoe kidney.
The patient was operated on at 6 months of age via a thor-
acoscopic approach under split ventilation. Thoracoscopy
showed adistended and emphysematousmiddle lobe. Theup-
per and lower lobes were normal. A right middle lobectomy
was carried out under total endoscopic control. The middle
lobe bronchus was small in caliber and had a thin wall; no
external mass compression or kinking of the bronchus was
detected.
Microscopic findings demonstrated a defect in cartilagi-
nous support and a large amount of fibrotic tissue. The
lung parenchyma comprised emphysematous and atelec-
tatic areas. The baby progressed well during the follow-up
period and remains asymptomatic 13 months after surgery.
Case 3
A 2-month-old white boy was admitted to the hospital
with respiratory distress and cough. He had been delivered
vaginally at 41 weeks of gestation with a birth weight of
4100 g. Antenatal ultrasound and chest radiograph at birth,FIGURE 3. Spiral chest computed tomography with MPR demonstrating the
producing a large right-lung emphysema. The right lung herniates into the left
e12 The Journal of Thoracic and Cardiovascular Surgrequired because of a transitory respiratory distress, were
normal. Chest radiograph at 2 months disclosed bilateral
hyperlucency, with air trapping being more prominent in
the upper left lobe. Three-dimensional computed tomogra-
phy demonstrated a left upper bronchus stenosis, with a di-
ameter of 0.8 to 1 mm, producing a huge emphysema of the
left upper lobe. A thoracoscopic lobectomy was suggested
but postponed by the parents.
The patient was finally operated on at the age of 3 months
because of an emergency caused by acute respiratory
distress related to the large emphysema of the left upper
lobe. A left upper lobectomy was performed through a pos-
terior thoracotomy. Macroscopically, the upper lobe bron-
chus was small in caliber and had a thin and malacic wall.
Histologic examination of the specimen confirmed bron-
chial atresia and alveolar emphysema. The postoperative
course was uneventful. The patient remains asymptomatic
14 months after surgery.
Case 4
A male newborn was referred to our institution with the
antenatal diagnosis of a left intrapulmonary mass that wasright main bronchus stenosis, 5 mm long with a diameter of 0.8 to 1 mm,
chest.
ery c January 2011
FIGURE4. Intraoperative image: after cuneiform resection of the stenotic
segment, a tension-free anastomosis with interrupted sutures (Vicryl 5/0)
was performed.
Brief Clinical Reportsrevealed by routine ultrasound at 22weeks of gestation.Mag-
netic resonance imaging (MRI) at 32weeks of gestation dem-
onstrated a mass, 3 3 2 cm in size, in the left lower lobe. A
pulmonary sequestration or a congenital cystic adenomatoid
malformationwas suspected. Chest radiograph and computed
tomography after birth confirmed the antenatal findings: hy-
perlucency and enlargement of the left lower lobe. However,
no systemic vascular supply was demonstrated.
The patient was operated on via a totally endoscopic ap-
proach under split ventilation at 6 months of age. Thoraco-
scopy showed a distended and emphysematous inferior
lobe. The upper lobe and the rest of the thoracic cavity
were normal. A left lower lobectomy was performed. Histo-
logic examination of the specimen showed a markedly ste-
notic left lower bronchus. The baby progressed well during
the follow-up period and remains asymptomatic 9 months
after surgery.DISCUSSION
Congenital bronchial atresia or stenosis is a rare disorder
first reported by Ramsay and Byron in 1953.4 The patho-
geny was particularly studied by Reid and Simon, who es-
tablished the criteria for recognition of this entity in
1963.5 Although a variety of hypotheses have been pro-
posed as to the embryologic origin of CBAS, there is no
conclusive evidence for any of them. To date, one potential
explanation is a disturbance in bronchial perfusion analo-
gous to intestinal and esophageal experimental atresia.6
Another common theory is a disturbance in bronchial
branching occurring on or after the 16th week of the fetal
period, when bronchial branching is complete.7
Kunisaki and colleagues reviewed the cases of 25 patients
who underwent surgical resection of a prenatally diagnosed
lung mass.8 Bronchial atresia is a common, unrecognizedThe Journal of Thoracic and Cacomponent of prenatally diagnosed congenital cystic adeno-
matoid malformations (CCAM), bronchopulmonary se-
questrations (BPS), congenital lobar emphysemas (CLE),
and lesions of mixed pathology. The pathogenesis by which
bronchial atresiamight lead to different focal developmental
malformations of the lung remains unknown. To explain the
wide spectrum of some seemingly unrelated lesions, such as
level, timing, and degree of bronchial obstruction, Langston
has proposed a malformation sequence based on airway ob-
struction during development. For example, an atretic bron-
chus early in gestationmight favor the formation of aCCAM
or a bronchogenic cyst, whereas obstruction later in gesta-
tion (eg, 16 to 18 weeks of gestation) might predispose the
lung to develop BPS or CLE.9
Bronchial obstruction results in enlargement of the periph-
eral bronchus, mucus accumulation, and emphysematous
changes in the peripheral lung.10 The air reaches the paren-
chyma behind the atretic or markedly stenotic bronchus
through collateral channels.11 This air is not eliminated dur-
ing expiration because of the check valve mechanism.12 A
mediastinal shift may be noticed, varying with the severity
of the emphysema. Other congenital abnormalities that
may be associated are pectus excavatum, pericardial defects,
anomalous pulmonary venous return, and aplastic lung.13,14
Patients with CBAS are usually young adults. Of those
adults, 60% are without symptoms; their anomaly is dis-
covered during a routine chest radiograph.13 Otherwise,
the patients have symptoms, such as shortness of breath,
cough or infection, pneumonopathy, or pneumothorax.6,15
CBAS presents differently in children than in adults. It
accounts for respiratory embarrassment in infants, as well
as recurrent pulmonary infection in children. To the best
of our knowledge only a few cases of CBAS with clinical
symptoms in the neonatal period have been reported.14
Serial ultrasonographic fetal examinations and MRI have
made it possible to detect lung masses caused by CBAS in
utero.8 After birth, spiral contrast computed tomography,
with its high spatial resolution, is now the diagnostic
method of choice.15
The typical pathologic examination of the resected spec-
imen shows a blind-ending or markedly stenotic bronchus
associated with distal mucus-filled bronchocele surrounded
by hyperinflated lung parenchyma.15 More recently, pathol-
ogists have determined that the diagnosis of CBAS requires
special techniques, including specimen bronchography and
microdissection.8 Morikawa and colleagues revealed lipid
pneumonia in three fourths of their 29 patients, reflecting
the clinical aspects of recurrent pneumonia.15
Management of central bronchial or tracheal stenosis can
be difficult in very small babies because of the small size of
the airway.16 Two approaches can be used, namely, classical
thoracotomy or thoracoscopy. In infants the primary limita-
tion to the use of thoracoscopy is the small working space
and the hyperinflated lung, which can obscure the vision;rdiovascular Surgery c Volume 141, Number 1 e13
Brief Clinical Reportsthe second limitation is the training of the team. A good ex-
posure could be obtained by a single lung ventilation using
bronchial blocker or selective intubation of the contralateral
bronchus (as in cases 1, 2, and 4); in a newborn, however,
these two maneuvers are difficult. Other maneuvers include
intrathoracic CO2 insufflation, which will generally offer
enough lung compression to provide adequate exposure,
or the use of extracorporeal membrane oxygenation.17 Be-
cause of their long life expectancy, bronchoplastic recon-
structions can salvage normal bronchial and pulmonary
tissue; they have obvious advantages for children. Of major
importance is that complications like postpneumonectomy
syndrome are also avoided.18 Bronchoplastic procedures
require more experience and skill than other procedures.
Precise attention to technical detail, namely, clean transec-
tion lines, avoidance of devascularization, minimal han-
dling of the mucosa, and a tension-free anastomosis are
the basis of successful bronchoplasty.
Lobectomy (or the technically trickier segmentectomy)
is the procedure of choice for the treatment of CBAS.19 In
children, a thoracoscopic approach is not only associated
with decreased postoperative pain and better cosmesis,
but it also reduces the psychological, anatomic and func-
tional consequences of thoracotomy, that is, chest wall de-
formity and scoliosis.20
Our cases highlight the successful application of bron-
choplasty or thoracoscopic lobectomy in infants affected
by CBAS. Elective surgical management during infancy
can be achieved with very low morbidity and carries an ex-
cellent prognosis in most patients.9 Furthermore, early re-
section of the bronchopulmonary anomaly provides the
opportunity for better compensatory lung growth, is associ-
ated with a lower rate of recurrent pulmonary infections,
and prevents malignant degeneration.8,15
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